Background. Palliative care (PC) infrastructure has developed differently around the globe. Whereas some institutions consider the palliative care unit (PCU) a valuable component, others report that the sole provision of a stateof-the art palliative care consultation service (PCCS) suffices to adequately care for the severely ill and dying.
structure [1, 4, 5] , others report that the sole provision of a state-of-the-art PCCS suffices to adequately care for the severely ill and dying [6] . Yet data assessing either one of these assumptions are not available so far.
AIM OF THE STUDY
In our own medical center, both a PCCS and a PCU are run in parallel. Our clinical experience from the last 5 years has shown that it is often difficult to ensure optimal care for PC patients on non-PC wards, especially if the patients are suffering from severe or complex symptoms or are imminently dying. As perceived by our team, the care of these patients is sometimes too complex and challenging, and the provision of specialized PC expertise and infrastructure as available in the PCU is inevitable. Therefore, this study intended to gather basic information for the hypothesis that running a PCU in addition to a PCCS might be a valuable component of high-quality patient PC, in particular for patients who are dying or suffering from a severe or complex symptom burden.
By identifying specific criteria that distinguish patients needing PC support by the PCCS from those cared for in the PCU, the objective of this study was to provide information to aid institutional planning for the concomitant implementation of both a PCU and a PCCS at an academic medical center or larger hospital.
METHODS

Institutional Background
The Department of Palliative Medicine of the University Hospital of Cologne is an academically and clinically independent department as a part of one of the major comprehensive cancer centers in Germany. It aims at providing (a) cross-sectoral and (b) integrated PC by providing (a) Germany's first specialized PC home care team (founded in 1984), (b) outpatient care, (c) Germany's first PCU (founded in 1983), and (d) a PCCS that was established in 2006 [7] . The PCCS integrates specialized PC into the care of patients with life-limiting and incurable diseases in addition to the routine management of the disease in the primary treating department (e.g., oncology, radiotherapy, neurology, etc.) [8 -10] . The PCCS consists of a senior PC physician and a specialized PC nurse in close cooperation with a social worker, a psychologist, and a chaplain in accordance with the European Commission's recommendations for PCCS [11] . Its assignments and mission statement are communicated throughout the institution [9, 12] . Patients can also be admitted to the PCU [7] , where PC is provided by a multiprofessional team in a specialized 15-bed unit.
Study Design and Data Collection
Routine electronic patient data from all inpatient admissions in 2009 and 2010 to the PCU and the PCCS were reviewed retrospectively. On admission and discharge, the PC team performed a thorough medical and psychosocial assessment; routine documentation for each patient was performed using the Hospice and Palliative Care Evaluation (HOPE). The PC team documented the patient's data using the online interface of the HOPE database [13] . These data are saved anonymously and stored securely; the ethics committee of our institution did not have any objections concerning data processing and evaluation. HOPE is a nationwide, multisectoral, and multiprofessional core documentation system that provides standardized online documentation of patient-related data as a tool for quality assurance, benchmarking, and scientific evaluation [14, 15] . Therefore, it has been implemented in many PC studies in Germany concerning epidemiology [16] , symptom control [17] , drug use [18, 19] , PC interventions [20] , and the comparison of different PC populations (e.g., cancer versus noncancer) [21, 22] .
For this study, the following data from each patient were retrieved: [17] that is documented by professionals from PC teams. This checklist was recently validated [24] . Its characteristics and content are similar to those of widely accepted and validated PC self-assessment questionnaires such as the Edmonton Symptom Assessment System [25, 26] . This checklist consists of 17 items including: (a) eight physical symptoms (pain, nausea, vomiting, dyspnea, constipation, weakness, loss of appetite, tiredness), (b) four psychological symptoms (feeling depressed, anxiety, tension, disorientation/confusion), (c) two nursing issues (wound care, assistance with activities of daily living), (d) two social problems (organization of care, overburdening of family), and (e) one free-text entry [17, 24, 27] . The 17 items are rated on a four-point grading scale: 0, no; 1, mild; 2, moderate; 3, severe. A global sum score was calculated for each patient, ranging from a minimum of 0 (all 17 items rated as 0) to a theoretically possible maximum of 51 (all 17 items rated as 3) [24] . Additionally, the following categories were subsumed [24] 
Statistical Analysis
Data were evaluated with PASW Statistics 18 (SPSS Inc., Chicago, IL) and Microsoft Excel 2007 (Microsoft, Inc., Redmond, WA). Summary statistics were used to describe the demographic and clinical characteristics of each group: age, gender, underlying disease, presence of metastases, and the prevalence of symptoms and problems. For comparisons between the two groups, statistical significance was set at a pvalue Ͻ.01 to minimize type I errors for each test. Ninety-five percent confidence intervals (CIs) were calculated if appropriate. Comparisons of proportions (e.g., the number of patients with an ECOG performance status score of 4 per group) were conducted using the Pearson 2 test of independence. Relative differences were calculated as ratios of the absolute difference in percentage points of the two groups and the respective proportion of the PCCS group. CI analysis of these differences was performed using Newcombe's method [28] .
The number of severe symptoms or problems per patient was calculated. Because this continuous outcome was not distributed normally, the nonparametric Mann-Whitney U test (Wilcoxon rank-sum test) was used for statistical analysis. The median was considered to describe this outcome most suitably and relative differences in the medians were calculated. The global sum score described above was distributed approximately normally as tested with the Kolmogorov-Smirnov test; the means of both groups were compared using Student's t test.
To assess the hypothesis that dying patients and those suffering from a complex physical and/or psychosocial symptom burden or who have a very reduced performance status are more challenging for PC teams than others, and therefore might be better cared for in the PCU, the following conditions were specifically evaluated: (a) having an ECOG score of 4, (b) having a global sum score Ͼ20 (explanation: a high global sum score is a surrogate for complex symptom burden; a score of 20 represents the third quartile of the score in this population), (c) having more than three severe symptoms or problems, (d) suffering from weakness, (e) suffering from pain, (f) suffering from tension, (g) overburdening of the family, and (g) death during hospital stay.
Binary logistic regression was used to identify the association between the group assignment, either PCU or PCCS, and the conditions mentioned above (a-g). Thus, the independent variable was whether the patients were part of the PCU or the PCCS group; dependent variables were the conditions (binary variables). The model was adjusted in the multivariate analysis by the independent variables age (continuous), gender (binary), diagnosis (nominal), and presence of metastases (binary). The PCCS group was chosen as the reference group for the resulting odds ratio (OR) of the PCU group. Hence, the resulting OR describes the ratio of the likelihood of an event occurring in the PCU group to the likelihood of it occurring in the PCCS group.
Missing data were assumed to be missing completely at random because no obvious confounding factors could be identified. Yet because of the retrospective study design, confounders cannot be totally excluded.
RESULTS
A total of 1,451 PC patients could be assessed. In 2009 and 2010, 850 patients were referred to the PCCS and 601 were admitted to the PCU. Of the latter, 226 (27%) were referred to the PCU by the PCCS. Cancer was the most common underlying disease (94%). The PCU and PCCS groups did not exhibit obvious demographic differences (Table 1) .
Performance Status
More patients cared for in the PCU had a more severely reduced performance status (ECOG score, 4) ( Table 2 ). Logistic regression suggested that the likelihood of patients having an ECOG score of 4 was significantly higher in the PCU group (OR, 1.39; 95% CI, 1.11-1.74; p ϭ .003). In an adjusted analysis, this finding became even more obvious (OR, 1.48; 95% CI, 1.16 -1.88; p ϭ .002) ( Table 3 ).
Symptom Burden and Problems
PCU patients presented with a significantly more complex symptom and problem burden than PCCS patients. The median number of severe (rated 3) symptoms or problems per patient was twice as high in the PCU group (relative difference, ϩ100%; p Ͻ .001), and the PCU group had a mean global sum score per patient of 17.0, whereas the PCCS group had a mean global sum score per patient of only 14.4 (difference, 2.6; 95% CI, 2.0 -3.3; p Ͻ .001). Correspondingly, the adjusted ORs of patients in the PCU group compared with those in the PCCS group for the events "having a global sum score Ͼ20" and "having more than three severe symptoms or problems" were 1.95 (p Ͻ .001) and 2.05 (p Ͻ .001), respectively (Table 3 ). Detailed analysis of the specific symptoms and problems identified in the two groups showed statistically and clinically significant differences, in particular for physical symptoms (e.g., vomiting, nausea, and constipation) ( Table 4) .
Additionally, adjusted logistic regression revealed that the likelihood of having at least one severe symptom or problem in the categories physical suffering (OR, 1.63, 95% CI, 1.30 -2.05; p Ͻ .001) and complexity of patient care (OR, 1.43; 95% CI, 1.15-1.79; p ϭ .001) was significantly higher in the PCU group. In contrast, the category psychological burden (OR, 1.02; 95% CI, 0.79 -1.31; p ϭ .899) showed no significant difference. Correspondingly, for the most frequent symptom or problem in each of these three categories (physical suffering: pain, complexity of patient care: overburdening of family, psychological burden: tension) elevated ORs could be demonstrated for pain and overburdening of family but not for tension (Table 3 ).
Discharge Modality
In the PCCS group, the number of patients who were discharged to a hospice (n ϭ 23; 3%) or died during their hospital 430 Infrastructure of Inpatient Palliative Care stay (n ϭ 106; 12%) was far less than in the PCU group, with 64 patients (11%) discharged to hospice and 349 patients (58%) dying. Thus, with the use of adjusted logistic regression, the group assignment highly significantly predicted the likeli-hood of death during the hospital stay (OR, 11.03; 95% CI, 8.22-14.79; p Ͻ .001) ( Table 3) . Two hundred twenty-six (27%) patients of the PCCS group were admitted to the PCU after PCCS consultation. 431 Gaertner, Frechen, Sladek et al.
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Team Satisfaction
If patients were dying or needed PC support because of a severe or complex symptom burden, the PC team was significantly more satisfied with patient care if these patients were cared for in the PCU. Specifically, if patients died in the hospital, team satisfaction was rated as at least "good" for 61% of the PCCS patients versus 77% of the PCU group (relative difference, ϩ27%; 95% CI, 10%-44%; p ϭ .001). Accordingly, if patients had a global sum score Ͼ 20, team satisfaction was significantly higher for patients treated in the PCU: 77%, versus 62% for the PCCS group (relative difference, ϩ25%; 95% CI, 8%-42%; p ϭ .004). 
DISCUSSION
PC infrastructure has developed differently around the globe [5] . Whereas for outpatients, PC home care teams, telephone consultations, and outpatient clinics have been implemented and evaluated [5] , this publication takes a specific look at the PC infrastructure established to deliver PC for inpatients. This study provides four major insights: patients admitted to the PCU, compared with those consulted by the PCCS, (a) had a significantly worse performance status, (b) were more likely to suffer from severe symptoms and psychosocial problems (in particular concerning physical suffering and complexity of care), and (c) were much more likely to die during their hospital stay, whereas (d) team satisfaction with patient care for patients in challenging clinical situations (e.g., dying patients) was higher if patients were cared for in the PCU. Because data directly comparing a PCCS with a PCU were not yet available, this is the first study that provides this comparison to gather information on the extent to which the coexistence of both institutions in one hospital reasonably adds to the goal of ensuring optimal PC support for dying or severely ill PC patients.
PCCS
In many countries, the most common PC concept for hospitalized PC patients is the implementation of a PCCS [1] [2] [3] . The majority of publications uniformly reported the following professional assignments for PCCSs: (a) symptom control (e.g., pain and dyspnea); (b) quality of life (QoL) improvement; (c) psychosocial, emotional, and spiritual support; (d) dealing with uncertainty about the goals of care (improve communication); and (e) coordination ("navigation through the health care system") [1-3, 8 -10] .
A recent review showed that, so far, only two randomized controlled trials (RCTs) evaluated this concept with respect to the evidence of outcomes for patients [29] . One of those RCTs focused on patients with dementia [30] and the other one focused on a population of mostly cancer patients (90%) [31] . Those RCTs and other studies that published data from noncontrolled studies [8 -10, 32] reported that the PCCS generally met the five assignments listed above, but most publications assessed a sole PCCS concept because their institution did not additionally provide a PCU. No publication provided a detailed analysis of unsuccessfully treated patients (e.g., bad symptom control despite PCCS treatment). Taking a closer look at publications from institutions with both a PCU and a PCCS, it becomes obvious that a proportion of patients could not be treated successfully by the PCCS and had to be admitted to the PCU (34%-60%) [32, 33] . This is in line with the findings of the study presented here. As in those publications, we were unable to provide a specific analysis of why some patients had to be referred to the PCU despite the provision of PC support by the PCCS in the primary treating department [32, 33] . Correspondingly, in a previous publication, we reported that 237 (27%) PCCS patients had to be admitted to the PCU despite the support of our PCCS, but we were unable to identify specific reasons for this [9] . In the study presented here, it became obvious that patients admitted to the PCU generally had a more reduced performance status and the clinical and psychosocial condition of these patients was more complex and challenging. Yet some institutions successfully supply state-of-the-art PC by the sole provision of a PCCS that specifically aims at care of the dying [6] . Before discussing our findings, it is necessary to clarify the terminology and assignments for the PCU [34].
PCU
When reporting findings from a PCU, von Gunten pointed out that it is indispensable to supply information that empowers the reader to understand the clinical assignment of the PCU to distinguish it from inpatient hospice facilities to avoid terminological confusion and misunderstandings related to various PC traditions in different health care systems [34] .
Different PCU Concepts
The primary goal of care for PCU patients is improvement in QoL and not prolongation of life [1-3, 5, 12, 17, 24] . As in our institution, this is mainly achieved by mere symptomatic treatment [18] . In general, patients admitted to PCUs are in refractory stages of their disease; thus, antineoplastic agents are seldom administered and cardiopulmonary resuscitation is no longer indicated [7, 12] . This clinical practice therefore differs from some PCUs [4, 35] , where, in some centers, diseasemodifying therapy (e.g., systemic i.v. chemotherapy) plays a significant role. In Germany, patients are admitted to the PCU for either symptom control or a complex psychosocial situation that cannot be managed at home with the available resources [18] . A large proportion of patients do not die in the PCU but are discharged home again after several days of PC treatment [18] .
PCU Versus Inpatient Hospice Facilities
In Germany and large parts of western Europe, hospices are separate institutions [36] . Patients are admitted because they cannot be cared for at home. They stay until death and receive professional support from PC nurses who are accompanied by general practitioners who come on rounds to see patients as demanded by the clinical situation of the patients.
Principle Findings: PCU Versus PCCS
Though this is the first study presenting a direct comparison of the two PC services, the results can be indirectly compared with the findings of Bruera and colleagues, whose institution provides a PCU in addition to a PCCS. They separately reported on patients cared for in their PCU and by their PCCS in a number of different publications [4, 35, 37] . As in previous studies by our own group, many patients had to be admitted to the PCU even though they had already received PC support from the PCCS [9] . Moreover, a main finding of the study presented here was in line with a comparison of the three articles of Bruera and colleagues [4, 35, 37] . PCU patients in our institution also had a more reduced performance status or were suffering from a more complex and challenging symptom burden. Moreover, dying patients were more likely to be cared for in the PCU than by the PCCS. Still, other working groups ar-gue that it is not necessary to provide a PCU for these patients in addition to a state-of-the-art PCCS [6, 38] . Though our PCCS meets the requirements of the European Commission [11] , and meets a number of additional prerequisites [12] , our experience questions this assumption. This is supported by the recently published findings of Casarett et al. [39] , who reported the results of telephone interviews with family members of patients who died in a PCU or a "usual" ward that was supported by a PCCS. Family members of patients who died in a PCU were significantly more likely to report "excellent care." Moreover, Bruera et al. [40] reported that patients with clinical indicators for high distress were more likely to require care in a PCU.
In light of all these considerations, another finding of our study was that the satisfaction of the PC team with patient care was significantly higher for those treated in the PCU than for those treated by the PCCS for those patients who were dying or suffering from a complex symptom burden. Reasons for the team's perception that severely ill PC patients might be cared for more adequately in a PCU than a non-PC ward might be (a) the comparably lower time and staff resources of non-PC wards and (b) the superiority of the medical and communicative PC expertise in PC wards [5] .
